ABSTRACT Background: Food texture plays an important role in food intake regulation. In previous studies we showed a clear effect of viscosity on ad libitum food intake and found indications that eating rate, bite size, and oral processing time (OPT) could play a role. Objective: The objective was to determine the effect of bite size and OPT of a food on satiation, defined as ad libitum food intake. Design: Twenty-two healthy subjects participated in all 7 test conditions. Bite sizes were free or fixed to small bite sizes ('5 g) or large bite sizes ('15 g). OPT was free (only in combination with free bite size) or fixed to 3 or 9 s. Subjects consumed chocolate custard through a tube, which was connected to a peristaltic pump. Sound signals indicated OPT duration. Results: Subjects consumed significantly more when bite sizes were large than when they were small (bite size effect: P , 0.0001) and when OPT was 3 s rather than 9 s (OPT effect: P = 0.008). Under small bite size conditions, mean (6SD) ad libitum intakes were 382 6 197 g (3-s OPT) and 313 6 170 g (9-s OPT). Under large bite size conditions, ad libitum intakes were much higher: 476 6 176 g (3-s OPT) and 432 6 163 g (9-s OPT). Intakes during the free bite size conditions were 462 6 211 g (free OPT), 455 6 197 g (3-s OPT), and 443 6 202 g (9-s OPT). Conclusion: This study shows that greater oral sensory exposure to a product, by eating with small bite sizes rather than with large bite sizes and increasing OPT, significantly decreases food intake.
INTRODUCTION
The prevalence of overweight and obesity has increased rapidly in recent years (1) . Overweight and obesity result from a long-term positive energy balance, in which energy intake via food intake is larger than energy expenditure. The texture of food plays a role in food intake regulation. Studies have shown that liquid foods elicit weaker suppressive appetite responses (eg, 2-4) and a weaker compensatory response in energy intake (eg, 5-9) than do solid or semisolid foods. In our previous studies we additionally showed that the viscosity of food also affects ad libitum food intake; subjects consumed 30% more of a liquid product than of a semisolid product similar in palatability, energy density, and macronutrient composition (10, 11) .
It is important to identify possible mechanisms that could explain the finding of differences in satiety responses between liquids and solids. So far, underlying mechanisms responsible for differences are still unclear. In our previous studies we showed that the eating rate is an important factor; the liquid product was consumed at a higher rate than the semisolid product, which also led to a significantly higher ad libitum intake. More importantly, a standardized eating rate led to nonsignificant differences in intake (11) . Also, other studies have shown that slower eating decreases food intake (12, 13) . In our third study we found that not only the intake of the liquid product was higher, but also the "bite" or "sip" sizes for the liquid product were higher than those of the semisolid product. Furthermore, we found indications that the oral processing times (OPTs) of the liquid and semisolid products were different (10) . This has been confirmed by other studies that also showed that bite size is an important factor in food intake regulation, and larger bite sizes led to a higher ingestion rate, but there was no effect on total food intake (14, 15) .
On the basis of our previous results, we hypothesized that orosensory exposure (ie, the time a product stays in the mouth) is an important factor that could explain the difference in intake between liquid and solid products [see also our previous article (11) ]. When a product stays in the mouth for a longer time, the exposure time to sensory receptors in the oral cavity is longer and there is more opportunity for more exposure to taste, smell, texture, and other properties of food. We hypothesized that this will lead to earlier sensory satiation and thus a smaller meal size. The importance of orosensory stimulation for appetite suppression has been clearly shown by many studies that compared normal eating of nutrients compared with infusion of nutrients and thereby bypassing orosensory stimulation (16) (17) (18) (19) . Furthermore, the study by Lavin et al (20) especially supports our hypothesis that oral exposure time plays an important role in food intake regulation. They showed a significant reduction in the intake of a test lunch after a preload of sucrose pastilles was chewed and consumed within 10 min than when a sucrose drink with the same nutrient composition was consumed within 2 min.
In the present study, we wanted to further explore our hypothesis by determining the effect of bite size and OPT of a food on satiation, defined as ad libitum food intake. We hypothesized that both a smaller bite size and a longer OPT would lead to greater oral exposure to the product and thus would lead to earlier sensory satiation and a lower ad libitum food intake.
SUBJECTS AND METHODS

Subjects
The study was performed at Wageningen University, Wageningen, Netherlands. The subjects had to be healthy, be aged 18-30 y, be of normal weight [body mass index (in kg/m 2 ): 18.5-25.0], and like chocolate custard. Exclusion criteria were as follows: restrained eating (Dutch Eating Behavior Questionnaire score of .2.89 for men and .3.39 for women; 21); lack of appetite for any reason; following an energy-restricted diet during the past 2 mo; change in body weight .5 kg during the past 2 mo; stomach or bowel diseases, diabetes, thyroid disease, or any other endocrine disorder; difficulties with eating or swallowing; hypersensitivity to the test product; or participation in our previous studies. Menstrual cycle was not controlled for; however, because the order of test conditions was randomized within subjects, we expected this to have a minimal or no influence on our results.
Potential subjects were invited for a screening visit at Wageningen University, during which body weight and height were measured. Subjects were not aware that the aim of the study was to measure ad libitum food intake, but were informed that the study was performed to measure the effect of bite size and eating rate on the pleasantness of chocolate custard. The study was approved by the Medical Ethical Committee of Wageningen University, and all subjects gave their informed consent. Recruitment started 31 May 2007. A total of 22 subjects (8 men and 14 women) aged 21 6 2 y with a mean (6SD) body mass index of 21.9 6 1.5 and a mean Dutch Eating Behavior Questionnaire restraint score of 2.3 6 0.6 participated in the study.
Test product
The test product was commercially available milk-based chocolate custard (Royal Friesland Foods, Deventer, Netherlands). To determine solely the effect of the factors bite size and OPT on food intake, without introducing possible effects due to food properties, we chose to use only one food product in all test conditions. The test product is comparable with the semisolid product used in our previous studies. The ingredients of the custard were milk, whey, thickening agents, cacao, coloring agents, salt, and aroma. Per 100 mL, the product contained 395 kJ (94 kcal), 2.3 g protein, 14.7 g carbohydrate, and 2.8 g fat.
Experimental conditions
The study was a randomized crossover experiment in which all subjects participated in the following test conditions: 1) free bite size, free OPT; 2) free bite size, 3-s OPT; 3) free bite size, 9-s OPT; 4) small bite size ('5 g), 3-s OPT; 5) small bite size ('5 g), 9-s OPT; 6) large bite size ('15 g), 3-s OPT; and 7) large bite size ('15 g), 9-s OPT. Condition 1 was a control condition to observe intake when both bite size and OPT were free.
Control of bite sizes and oral processing time
To measure and control bite sizes, subjects consumed the test product through a silicon tube (diameter: 6.4 mm) that was connected to a peristaltic pump (Watson-Marlow, type 503s; Watson-Marlow Bredel, Wilmington, MA). The sequence of events during a test session is shown schematically in Figure 1 . At 20-s intervals, an auditory bleep signaled the subject to take a sip or bite (referred to as "bite" hereafter) from the test product. In conditions 1-3, in which the bite size was free, the subjects stopped each presentation of test product via a push button, enabling them to control the size of the bite. Pump rate was set at '100 g/min. In the other conditions, bite sizes were fixed to either '5 or '15 g. This amount was delivered into the subjects' mouths in a period of 5 s.
After the pump was stopped (either by the subject or automatically), another auditory bleep signaled the start of oral processing, which was followed either 3 or 9 s later by a higher pitch auditory bleep to signal swallowing. The subjects were instructed to move the product in their mouth during the OPT and to try to mimic normal oral processing of this product. To quantify oral movements during food processing, we used vibromyography. Six piezo-electric disc transducers were placed on the faces of the subjects. Saliva was collected at the beginning and end of a test session. The vibromyography and saliva data are not discussed in the present article but are only mentioned to give an overview of the experimental setting.
Ad libitum intake
The subjects were instructed to consume as much of the product until pleasantly satiated. The test product was placed on a computerized scale (XP6002S DeltaRange; Mettler-Toledo Inc, Columbus, OH); thus, intake was measured continuously. The subjects were not aware of the weighing and received no visual cues on the amount of food ingested.
Duration of conditions
In the first 3 conditions, the pump continued for 30 min. If a subject was satiated before the 30 min were finished, he or she was instructed to stop the pump by pushing the button immediately after the auditory bleep that signaled the start of the pump. In the other conditions the pump was stopped by the researchers, when the subject indicated that he or she was full. In those conditions, instead of continuing the pump for 30 min, which was not possible because the subjects had no push button to stop the pump, the subjects were instructed to remain in the sensory cabin for 30 min. The subjects were informed that the pump could be restarted if they wanted to consume more of the product, but none of the subjects chose this option. The subjects were allowed to read during all test conditions, even during consumption of the product, to make the stay in the sensory cabin more comfortable. The period of 30 min was chosen to prevent subjects from leaving the research area early for other reasons than being satiated with the product. If a subject wanted to consume the product for a longer period of time than 30 min, the session was continued. This was the case for 5 subjects, 3 of whom wanted to continue both "small bite size" conditions and 2 of whom wanted to continue one of the "small bite size" conditions.
Standardization of satiety state
The test sessions took place around lunchtime (between 1130 and 1430) or around dinner time (between 1630 and 1930). Each subject was tested at the same time of day, with at least one nontesting day between test sessions. The subjects were instructed not to eat or drink anything except for water, tea, or coffee without sugar and milk in the 3 h before the start of a test session and not to consume anything except water in the past hour before the start. Until 1 h after a test session, the subjects were not allowed to eat or drink anything except water, tea, or coffee without sugar and milk. This last instruction was given to motivate subjects to consume until pleasantly satiated. This instruction was not controlled.
Satiety ratings and questionnaires
Before and after ad libitum intake, the subjects rated hunger, fullness, desire to eat, appetite for something sweet, appetite for something savory, prospective consumption, and thirst on 10-point category scales. The scales were anchored from "not at all/ very little" to "very much."
Furthermore, before and after intake, the subjects were offered a small portion of the test product ('20 g) and asked to grade the product on a 10-point scale and to rate the product on several sensory aspects (data not shown). Finally, at the end of a test session, the subjects were asked for the reason they stopped eating. This was done by asking the subjects to what extent they agreed with the proposition "I stopped consuming the product because . . ." and then the following answers were given: "the product tasted less pleasant," "I was full," "the manner of eating was not pleasant," "the pace of eating was too slow," "the pace of eating was too fast," "I got tired of the product," "drinking from a tube is not pleasant," or "other" (open answer that could be filled in). The proposition had to be answered on a 5-point scale ranging from "totally disagree" to "completely agree."
Statistical analysis
Data are presented as means 6 SDs. Statistical analyses were performed by using SAS (version 9.1.3; SAS Institute Inc, Cary, NC). Significance was set at P , 0.05. To determine whether the ad libitum intakes in the 7 test conditions differed significantly from one another, the intake data were first analyzed by onefactor analysis of variance (ANOVA) (PROC GLM, SAS) with condition and subject number as fixed factors. Because intake increased as the number of completed sessions increased (independent from condition), the order of days was also included in the model statement. To determine the effect of bite size and OPT on intake, the ad libitum intake data were further analyzed by 2-factor ANOVA (PROC GLM, SAS), with subject number, bite size, OPT, and order of days as independent variables and including the interaction term bite size · OPT. Least-squares means with Bonferroni correction for multiple testing were used for post hoc comparisons. The "free bite size, free OPT" condition was excluded from this analysis because this condition was a control condition to observe intake when subjects were free in both factors.
Intake per bite was defined as the amount of product that was pumped into the subjects mouths in a 20-s interval. These intakes were calculated by subtracting the end value of the weighing scale in the 20-s interval from the begin value. In the free bite size conditions, the pump continued for a period of 30 min and when satiated, the subjects had to push the button to stop the pump. Occasionally, a subject was not fast enough at pushing the button and still received a small amount of test product. The data for intake per bite over time showed a sudden drop from normal bite sizes to very small bite sizes (eg, ,1 or 2 g). If, at a certain time point, .5 consecutive bites sizes became smaller than 25% of the mean bite size of the preceding bites, the remaining bites were deleted from the data and thus not taken into account in the calculation of mean bite size values or in the statistical analysis of bite size over time. It was assumed that a subject was satiated with the product and that the small bite sizes were due to not pushing the stop button efficiently. For the calculation of total ad libitum intake, the intake from the remaining bites was taken into account.
To determine whether the intakes per bite over time in the free bite size conditions differed between the first 3 conditions or changed over time, intakes per bite over time were tested with FIGURE 1. Schematic sequence of events during the "fixed bite size" conditions (conditions 4-7; see Experimental conditions). In the "free bite size" conditions (not shown in this figure) , the pump was stopped by the subject via a push button, and the oral processing time was free, 3 s, or 9 s. a mixed-model ANOVA (PROC MIXED, SAS) for an overall effect of condition and time effect (bite number). A condition · time interaction was first included, but was not significant and thus left out of the model. "Order of days" was included in the model statement, and "bite number" was included in the repeated statement in which "subject number" was also added to identify the subjects in the model. Compound symmetry was used as covariance structure. If the main effects were statistically significant, least square means were used for post hoc comparisons between test conditions.
To investigate whether the mean bite size in the free bite size condition was related to the ad libitum intake (ie, to determine whether subjects who take large bite sizes also have a higher ad libitum intake), a mean bite size was calculated per subject per condition and these values were analyzed by mixed-model regression (PROC MIXED SAS). Condition was also included in the model, and the random statement included intercept and subject number to identify the subjects in the model.
Differences between the 7 test conditions in satiety ratings, liking scores, and reasons for stopping eating were analyzed by one-factor ANOVA (PROC GLM, SAS) with condition, subject number, and order of days as fixed factors. Least-squares means with Bonferroni correction for multiple testing were used for post hoc comparisons. To test whether the satiety ratings before ad libitum intake differed from those after ad libitum intake, a paired t test was performed.
RESULTS
Ad libitum intake
The ad libitum intake of the chocolate custard was significantly different for the different test conditions (P , 0.001; Figure 2 ). Mean intake in the "free bite size, free OPT" condition was 462 6 211 g, in the "free bite size, 3-s OPT" condition 455 6 197 g, and in the "free bite size, 9-s OPT" condition 443 6 202 g. Ad libitum intakes in the small bite size conditions were much lower than in the other conditions: 382 6 197 g in the "small bite size, 3-s OPT" condition and 313 6 170 g in the "small bite size, 9-s OPT" condition. In the large bite size conditions, the mean intakes were also larger than in the small bite size conditions: 476 6 176 g in the "large bite size, 3-s OPT" condition and 432 6 163 g in the "large bite size, 9-s OPT" condition.
The subjects consumed significantly more when bite sizes were large than when small (bite size effect: P , 0.0001) and when OPT was 3 s rather than 9 s (OPT effect: P = 0.008). Post hoc analysis showed that intakes in the small bite size conditions differed significantly from intakes in the free and large bite size conditions (P , 0.0001). There was no significant bite size · OPT interaction.
Mean overall bite size and bite sizes over time
Mean overall bite size in the free bite size condition was 10.3 6 4.0 g when OPT was free, 9.9 6 4.8 g when OPT was 3 s, and 10.1 6 4.8 g when OPT was 9 s. In the small and large fixed bite size conditions, we aimed to fix the bite size to either '5 or 15 g. In the end, mean overall bite sizes were 5.2 6 0.5 in both small bite size conditions. In the large bite size conditions, mean overall bite size was 14.2 6 1.9 g when OPTwas 3 s and was 14.8 6 1.9 g when OPT was 9 s.
The mean bite size versus bite number in all test conditions is represented in Figure 3 . Considering only the free bite size conditions, the average bite size decreased with increasing bite number in all 3 conditions (bite number effect: P , 0.0001). There was a significant difference in mean bite intake between conditions (condition effect: P = 0.0003). Post hoc analyses showed that the "free bite size, free OPT" condition differed significantly from the "free bite size, 3-s OPT (P = 0.007) and from the "free bite size, 9-s OPT" condition (P = 0.0004).
Subjects who consumed larger bites on average in the free bite size conditions also had a higher ad libitum intake ( Figure 4) . FIGURE 2. Mean (6SD) ad libitum intakes of the semisolid custard in the 7 different test conditions (n = 22): 1) free bite size, free oral processing time; 2) free bite size, 3-s oral processing time; 3) free bite size, 9-s oral processing time; 4) small bite size ('5 g), 3-s oral processing time; 5) small bite size ('5 g), 9-s oral processing time; 6) large bite size ('15 g), 3-s oral processing time; and 7) large bite size ('15 g), 9-s oral processing time. Ad libitum intakes differed significantly between conditions (P , 0.0001). There was a significant main effect of bite size (P , 0.0001) and oral processing time (P = 0.0008), and there was no significant bite size · oral processing time interaction (2-factor ANOVA excluding condition 1 because this was a control condition). Regression analysis on ad libitum intake showed a significant contribution of mean bite size to the model (b = 27.1, P = 0.0001). Based on the regression coefficient in this model, an increase in bite size by 1 g would lead to an increase in ad libitum intake of 27 g.
Satiety ratings
Fullness ratings significantly increased (P , 0.05) after ad libitum intake, and the scores for all other satiety ratings decreased significantly (P , 0.05) after intake. An overview of the satiety ratings before and after ad libitum intake is shown in Table 1 . Mean values based on all conditions are shown. Before ad libitum intake, there were no significant differences in ratings between the test conditions. After intake there were small differences in ratings between conditions, which were significant for hunger (P = 0.01), desire to eat (P = 0.02), appetite for something savory (P = 0.01), and prospective consumption (P = 0.001).
Rating product and reasons for stopping eating
Mean liking for the test product was 7.4 6 0.9 before ad libitum intake and 6.5 6 1.3 after ad libitum intake. There were no significant differences in liking before or after the ad libitum intakes in the different test conditions. An overview of the mean answer scores to what extent subjects agreed with the proposition "I stopped consuming the product because . . ." is shown in Table 2 . As can be seen in the table, answer scores for the reason "I was full" received the highest scores. Answer scores of this variable differed significantly between the different conditions (P = 0.02) but post hoc test showed no differences. Other answer categories that differed between conditions were "the manner of eating was unpleasant" (P = 0.003), "the pace of eating was too slow" (P , 0.0001), and "the pace of eating was too fast" (P , 0.0001). As expected, for the reason "the pace of eating was too slow" the highest scores were given in the small bite size conditions, and these conditions also differed significantly from the other conditions (post hoc analysis, P , 0.05). For the reason "the pace of eating was too fast," the highest scores were given in the large bite size conditions, and these conditions differed significantly from the other conditions (post hoc analysis, P , 0.05).
DISCUSSION
The results of this study show a clear effect of bite size and OPT of a food on food intake. A smaller bite size led, as hypothesized, to a lower intake. Mean intakes in the small bite size conditions were 381 g (3-s OPT) and 313 g (9-s OPT) compared with 476 g (3-s OPT) and 432 g (9-s OPT) in the large bite size conditions. Also, a longer OPT led to a lower food intake, although this effect was not as strong as was the bite size effect. The intake in the long OPT conditions was on average 42 g less than in the short OPT conditions.
Other studies investigating the effect of bite size on food intake regulation have shown varying results (15, 22, 23) . Spiegel et al (15) showed that large bite sizes increased the average ingestion rate (defined as meal size/meal duration), but, because total meal duration decreased as bite size increased, there was no effect on food intake. However, in the latter experiment, solid food products were used, ie, bagels and sandwiches. As the authors mention, it is possible that these products were already eaten at a slow pace and therefore the bite size difference had no effect on meal size. However, Weijzen et al (23) did find an effect of bite size on food intake. Snacks in nibble size were consumed with smaller bite sizes, and the mean ad libitum intake was 12% lower than the intake of bar-size snacks. Moreover, the study by Walden et al (22) found an effect on not just one meal but on food intake 
TABLE 1
Satiety ratings before and after ad libitum intakes in all conditions (n = 22), measured on a 10-point category scale from "not at all/very little" to "very much" 3 Ratings differed slightly between conditions for hunger (P = 0.01) and desire to eat (P = 0.02). Post hoc analysis showed no statistically significant differences (ANOVA, post hoc test with Bonferroni correction). 4 Ratings differed slightly between conditions (P = 0.01). The "small bite size, 3-s oral processing time" condition differed significantly from the "large bite size, 3-s oral processing time" (P = 0.047) and the "large bite size, 9-s oral processing time" (P = 0.013) conditions (ANOVA, post hoc test with Bonferroni correction). Mean scores for these conditions were 4.9 6 1.8, 3.7 6 1.9, and 3.6 6 1.4, respectively.
5 Ratings differed slightly between conditions (P = 0.001). The "small bite size, 3-s oral processing time" condition differed significantly from the "free bite size, 3-s oral processing time" (P = 0.046), the "large bite size, 3-s oral processing time" (P = 0.0003), and the "large bite size, 9-s oral processing time" (P = 0.003) conditions (ANOVA, post hoc test with Bonferroni correction). Mean scores for these conditions were 3.6 6 1.3, 2.9 6 1.2, 2.6 6 1.3, and 2.7 6 1.2, respectively. over a whole day. They used a very interesting new approach to reduce bite size by giving subjects a removable dental tool (fitted for an individual) that reduced the size/space in the oral cavity, thereby potentially reducing bite size. Food intake was significantly lower on the day that the dental tool was used than on the control day, ie, 26% lower in grams of food eaten. Interestingly, satiety and hunger ratings were unaffected. The latter 2 studies support our findings that eating with smaller bite sizes leads to lower ad libitum intakes.
The current study was set up in such a way that it was possible to investigate total food intake if you eat the same number of bites per minute but with large or small bites. As a result of this, the total eating rate was different in the different conditions. In a 20-s cycle, subjects received either 5 or 15 g. The eating rate was thus 15 or 45 g/min. The eating rate itself could have affected our results. Studies have shown that a slower eating rate decreases energy intake. For instance, the study by Andrade et al (12) showed that eating with a teaspoon and taking pauses between bites significantly reduced energy intake compared with eating with a soup spoon and taking no pauses. Martin et al (13) and Kissileff et al (24) also found that a lower eating rate resulted in less food intake in overweight and obese subjects and normalweight subjects. However, in the study by Martin et al, the effects were found in men but not in women; in the study by Andrade et al and Kissileff et al, only women were studied. Regarding the results on eating rate, one could wonder whether we would have found different results if we had used a different approach in which small bite sizes were combined with a high bite frequency. Interestingly the study by Weijzen et al (25) used exactly this approach and found the same results. The consumption of orangeades in small sip sizes with small intervals between bites, while the eating rate was held constant, resulted in significantly lower ad libitum intakes than did the consumption in large sip sizes with large intervals between bites. The difference was 141 g (29%) for the regular-energy orangeades and 66 g (16%) for the no-energy orangeade.
The current study showed clear effects of bite size and OPT on food intake. The results are based on a single meal product in an experimental setting. The fact that subjects consumed more of the products after the first sessions (independent of the conditions) could have been influenced by this experimental way of eating.
There was no testing day in which subjects could get acquainted with the test situation before the start of the study, because we did not want to expose subjects to the product more than necessary. The subjects already had to participate in a total of 7 sessions in which they received the same product. Even though the subjects gave a fairly high score for the proposition that they were tired with the product at the end of a test session (a score of '3 on a 5-point scale), the increase in intake when sessions proceeded showed that they were probably not tired of the product in general. Furthermore, we were concerned that the subjects would eat less because of the experimental setting but the results for the answers to the propositions "I stopped eating because of the unpleasant manner of eating" and "I stopped eating because consuming from a tube is not pleasant" showed that this had only a small influence; on average, these propositions were scored as 2 on a 5-point scale.
Our hypothesis that greater orosensory exposure would lead to earlier sensory satiation and thus to smaller meal sizes seems to be valid. Oral exposure is an important factor in food intake regulation. This was confirmed by many studies that compared normal eating of nutrients with infusion of nutrients, which thereby bypassed orosensory stimulation (16) (17) (18) (19) . This was also confirmed by the study by Lavin et al (20) , which showed differences in intake of a test lunch after chewing sucrosecontaining pastilles for 10 min compared with the same sucrose content but as a drink within 2 min. In the study by Lavin et al, next to oral sensory exposure, chewing as such could also have played a role. It is thought that the act of chewing a solid food gives a satiety signal that is not induced by swallowing a liquid product (eg, 2, 7). Chewing also leads to more saliva production, which is important for taste perception. In our study, chewing did not play a role because the semisolid product used required no chewing.
Whereas the studies mentioned in the paragraph above (16) (17) (18) (19) (20) clearly showed effects on appetite ratings and the food intake of a second meal, our study showed direct effects on meal termination and on ad libitum food intake. We expect these results on meal termination to be very relevant in the regulation of food intake. Considering the literature on energy intake compensation, we speculate that the extra calories acquired by eating with larger bites are probably not compensated for during the rest of the day. Studies have shown that people poorly compensate for extra calories, eg, when being overfed (26, 27) . Furthermore, the study by Walden et al (22) already showed food intake differences on a whole day, without differences in satiety ratings, which confirms our expectation. Thus, eating with small bites and eating slowly with more oral sensory exposure to products will probably result in a lower energy intake during the day. This advice is already given in some weight-loss programs.
In conclusion, the results of our study show that greater oral sensory exposure to a product, by eating with small bite sizes rather than with large bite sizes and increasing OPT, significantly decreases food intake. Further research is needed to extrapolate the results of this study to other food products and meals in a less experimental setting. Furthermore, it would be interesting to find a way to objectively measure how much orosensory exposure a person receives from a product. Although this is very difficult and differs between persons, perhaps there is a potential role for real-time atmospheric pressure chemical ionization mass spectrometry, which measures in vivo retronasal aroma release (28) . In a recent study by Ruijschop et al (29) , retronasal aroma release intensity and profile morphology appeared to be subject specific. Furthermore, a negative trend was observed between the extent of retronasal aroma release and the amount of ad libitum food intake (P = 0.07) in a subgroup of 15 subjects. Although this technique measures just one important aspect of oral sensory exposure, namely aroma release, it seems a new and interesting approach to be used in studies investigating mechanisms behind the satiation effect of food.
